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Abstratc
Carvalho, J.A., Pontes, T., Batista-Marques, M.I. & Jardim, R.
2010. A new species from the island of Porto Santo (Madeira
Archipelago). Anales Jard. Bot. Madrid. 67(2): 87-96.
A new species endemic from the island of Porto Santo (Madei-
ra Archipelago) is described as Echium portosanctensis J.A. Car-
valho, Pontes, Batista-Marques & R. Jardim. Morphological stud-
ies based on reproductive and vegetative traits revealed a set of
diagnostic characters confirming separation of E. portosancten-
sis from other recognized species at sectional level. A taxonom-
ic diagnosis, a morphological description and illustrations of the
new species are provided. Images, distribution maps, ecological
data and a key for Madeiran species of Echium are also provi-
ded. Diagnostic characters, conservation status, threats and spe-
ciation mechanisms are discussed. In addition, reports on the oc-
currence of E. candicans on the island of Porto Santo are also
discussed.
Keywords: Pico Branco, Macaronesia, Echium nervosum,
Echium candicans, threatened species. 
Resumen
Carvalho, J.A., Pontes, T., Batista-Marques, M.I. & Jardim, R.
2010. Una nueva especie de la isla de Porto Santo (Archipiélago
de Madeira). Anales Jard. Bot. Madrid. 67(2): 87-96 (en inglés).
Echium portosanctensis J.A. Carvalho, Pontes, Batista-Marques
& R. Jardim se describe para la isla de Porto Santo (Achipiélago
de Madeira). Estudios morfológicos basados en datos reproduc-
tivos y vegetativos revelan una serie de caracteres diagnósticos
que confirman la separación de E. portosanctensis de otras es-
pecies de su sección. Se aportan una diagnosis taxonómica, una
descripción morfológica e ilustraciones para esta nueva especie.
Se presentan imágenes, mapas de distribución, datos ecológicos
y una clave para las especies de Madeira. Se discuten los carac-
teres diagnósticos, el estado de conservación, amenazas, y los
mecanismos de especiación. También se discuten datos previos
sobre la presencia de E. candicans en la isla de Porto Santo.
Palabras clave: Pico Branco, Macaronesia, Echium nervosum,
Echium candicans, especies amenazadas.
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Introduction
Echium (Boraginaceae), with 28 endemic species, 
is one of the most diverse genera in Macaronesia
(Bramwell, 1972; Santos, 1983). Endemics of this
genus occur in the archipelagos of Madeira, Canary
and Cape Verde, thriving in many habitats, from sea
level to 2300 m. a.s.l. Morphologically they fall in four
major growth forms. Because of this extraordinary
morphological diversity and the ability of these
species to exploit very diverse ecological niches, Mac-
aronesian taxa of Echium form an ideal plant group to
test hypothesis pertinent to the origin and evolution
of some unique traits which are common on islands
(García-Moroto & al., 2009). Among these traits, the
most relevant one in Echium, concerns the acquisition
and significance of woodiness. Evolutionary studies
using molecular markers conducted by Böhle & al.
(1996) concluded that the Macaronesian taxa of 
Echium are the result of colonization from a single
continental-herbaceous ancestor. However, this study
failed to answer questions on evolutionary patterns of
inter-island colonization and plant habitat and eco-
logical shifts (García-Moroto & al., 2009). It was only
recently that García-Moroto & al. (2009), by using a
set of molecular markers showing higher levels of
molecular variation, were able to bring important and
new insights into the colonization history of Ma -
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caronesian Echium, timing of differentiation, adaptive
radiation and evolution of woodiness.
In the archipelago of Madeira species diversity is
much less than that found in the Canary Islands. The
most recent account on plant diversity in the archipe-
lagos of Madeira and Selvagens (Jardim & Sequei-
ra, 2008) refer two arborescent endemic species of
Echium, namely E. candicans L.f., a high altitude (800-
1500 m) species that only occurs on the island of
Madeira, and E. nervosum Dryand., restricted to alti-
tudes between 0 to 300 m and occurring in all main is-
lands of the archipelago, i.e. Madeira, Porto Santo and
Desertas. 
Accounts of Echium L. on the island of Porto San-
to date back to the early 20th century. Menezes (1914)
and Pickering (1962) refer to E. nervosum Dryand.
for the site of Zimbralinho. More recently, Hansen
(1969), Jardim & al. (1998) and Jardim & Sequeira
(2008) also reported E. nervosum to Porto Santo.
Costa (1946) is the first author to refer E. candicans to
Porto Santo on the north of Gandaia. Later, Picker-
ing (1962) refers to Costa’s (1946) observation of E.
candicans. Bramwell (1972) referred to a specimen of
E. candicans L.f. collected by Hansen on Pico Castelo
which was presumed to be cultivated or a naturalized
individual that escaped from cultivation. 
Andrada (1974), in his contribution for the conser-
vation of the Madeiran flora, reported a possible no-
vel taxon of Echium for the island of Porto Santo, and
stated: “... Echium nervosum Ait. (fot. 15), do litoral da
Madeira, se destaca em relação a outra espécie ou
subespécie portosantense (fot. 16) pela nítida diferen-
ciação da cor das suas inflorescências que numa são
azuis com estames brancos e noutras amareladas ou
branco-rosadas, devido aos estames (filetes carmim e
anteras azuis)”. He points out that E. nervosum clearly
differs from the taxon of the island of Porto Santo be-
cause of the colour of their inflorescences; the former
has a blue inflorescence with white stamens whereas
this new taxon shows yellowish or pinkish-white inflo-
rescence due to the stamens, which have carmine fila-
ments and blue anthers. More recently, Jardim & al.
(1998) confirmed the existence of Echium cf. nervo-
sum Dryand. on the island of Porto Santo, specifically
on Pico Branco, and referred that this taxon differed
from typical E. nervosum on leaf shape, texture and
colour, as well as the colour of the inflorescence. 
Materials and methods
Field observations and collections were carried out
on the islands of Porto Santo and Madeira since 1999.
Herbarium specimens are deposited at MADJ. 
A set of morphological characters used by previous
J.A. Carvalho & al.
authors (Short, 1994; Bramwell, 1972) at species level
were selected for the present study. An additional set
of morphological characters was chosen for better re-
solving the variation along geographical distribution. 
Photography of leaf indumentum was performed
using a binocular magnifying glass Zeiss Stemi 2000-C
and a photographic camera Canon PowerShot G6.
The image was captured using the software Canon
Utilities ZoomBrowser EX 5.0 version 5.0.0.142.
Distribution of studied specimens was obtained by
plotting field location data, e.g. altitude and topogra-
phy, onto a military map. The location obtained was
then transformed into 1 km2 grid based Universal
Transverse Mercator (UTM) .
Results and discussion
The genus Echium is now represented in Madeira
archipelago by three endemic species: E. candicans on
the island of Madeira, E. nervosum on the islands of
Madeira, Desertas and Porto Santo and E. porto-
sanctensis on the island of Porto Santo. These species
are taxonomically positioned within the Macaro -
nesian endemic sect. Virescentia [Christ ex Spr. &
Hutch.] Bramwell, showing cylindrical inflorescence,
non-laterally compressed flowers, and blue or pink
corolla with more or less equal lobes. Section Vires-
centia is the largest (10 out of 28 Echium species in
Macaronesia) and the most widespread in Macaro -
nesia (Bramwell, 1972). Species of this section occur
on all Canary Islands except Lanzarote (Bramwell,
1972), and on all islands of Madeira archipelago
(Bramwell, 1972; Short, 1994; Jardim & Sequeira,
2008). 
Misidentified species reports on Porto Santo
Reports of E. candicans for the island of Porto San-
to (Costa, 1946; Pickering, 1962; Hansen in Bram -
well, 1972; Short, 1994) are not supported either by
our studies and confirm earlier accounts by Jardim 
& al. (1998). We found no herbarium specimens of 
E. candicans collected by Costa (1946) and therefore
we were unable to confirm this previous record of this
taxon for Porto Santo. Bramwell’s (1972) reference of
E. candicans to the island of Porto Santo was based 
on a specimen collected by Hansen in 1967 on Pico
Castelo that we were unable to find either. Moreover,
in our research we came across with a herbarium spec-
imen collected by Vieira (MADJ 05995) identified as
E. candicans and reported to have been planted from
seeds collected on Pico Branco. Vieira (pers. com.)
wrote a letter to Hansen in 1977 asking for identifica-
tion of this specimen. Hansen’s opinion was it was
likely that this material belonged to a garden hybrid of
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E. strictum and E. virescens, i.e. E. × fastuosum. Ac-
cording to Hansen (Vieira, pers. com.), the original
presence of this hybrid on Pico Branco would have
been the result of dispersion of seeds originated from
hypothetical specimens of both species in cultivation
on the island of Porto Santo. Moreover, Hansen re-
ferred to Vieira (Vieira, pers. com.) that he had collect-
ed the same hybrid on Pico Castelo, Porto Santo, in
1969. However, we were not able to trace any voucher
specimen of such a collection. Vieira in disagreement
with Hansen, identified the plant as a specimen of E.
candicans. However, our observation of such herbari-
um specimen clearly indicates it to belong to a plant of
the new species described here as E. portosanctensis.
Echium portosanctensis J.A. Carvalho, Pontes, Ba tis -
ta-Marques & R. Jardim, sp. nov. 
Ab E. nervosa Dryand. foliis laevibus indumento
sericeo ornatis (nec asperis neque dense strigosis) adaxia -
liter pallide viridibus vel argenteo-viridibus atque abax-
ialiter griseo-albis vel argenteis (nec pallide viridibus),
ambitu longitudinali ordinis foliorum late angulato-
ovati atque ad latera superiora recto, foliis superioribus
saepe cymas laterales aequantibus (nec quam eis multo
brevioribus) atque lingulatis (nec ad basin aliquantum
subcordatis), foliis inferioribus quam superioribus 
c. 2.8-plo (nec c. 4.5-plo) longioribus atque saepe an-
guste obovatis, foliis rosulae anguste obovatis (nec an-
guste ellip ticis), inflorescentia rosea (nec pallide cae -
rulea neque alba) atque ante anthesin marginem albam
praebenti, corolla campanulata (nec anguste infundibu-
lari), limbo corollae ad basin annulo percaeruleo orna-
to, lobis corollae uniformiter coloratis nec albo-vittatis,
antheris ato-caeruleis (nec pallidis) it filamentis atro-
roseis (nec pallidis) differt.
Description: Shrub up to 2.4 m, erect, densely
strigose. Stems branched; bark papery silvery-white.
Leaves green to pale green above, silvery-green below,
smooth to touch, fur-like under magnifying lenses and
silk-like under the naked-eye, densely strigose with
appressed hairs only, some to many appressed hairs
with expanded pustular bases especially in the adaxi-
al face, pustular bases frequently white but sometimes
translucid with concentric rows of circular cells; peti-
ole densely hairy; veins prominent and very densely
hairy in the abaxial face, very densely hairy in the
adaxial face only towards the base. Longitudinal out-
line of leaf set broadly angular-ovate, with upper sides
straight. Upper leaves of the fertile stem (Figs. 1 a; 2 d)
2.6-4.3 × 0.4-0.8 cm, frequently of similar length as
lateral cymes, narrowly ovate and rarely narrowly tri-
angular, lingulate, leaf-apices acute, leaf-bases sessile
A new species of Echium
or subsessile; leaves at the base of the cyme more or
less straight but deflexed by the petiole becoming per-
pendicular or erect towards the base of the stem (Figs.
1 a; 2 d). Lower leaves of the fertile stem (Fig. 1 a) 7.1-
10.6 × 1.4-2.2 cm, c. 2.8 × longer than upper leaves,
loosely crowded, narrowly obovate to narrowly ellip-
tical, tapering gradually but more deeply to the stalk,
leaf-apices acute to shortly acuminate, leaf-base sub-
sessile to shortly petiolate. Rosette leaves (Fig. 1 b)
8.0-16.9 × 2.3-3.4 cm narrowly obovate and tapering
gradually but more deeply to the stalk, leaf-apices
acute to shortly acuminate, leaf-base subsessile to
shortly petiolate. Inflorescence (Figs. 1 a; 2 c, d)
dense, 4-23 cm, thyrsoid, pink, top viewing of a white
rim of flowers before complete anthesis; lateral cymes
simple or bifid; flowers shortly pedunculated; basal
bracts leaf-like in length. Calyx 6.2-9.0 mm in flower,
densely hirsute to hispid; lobes 4.4-6.6 × 1.4-2.1 mm,
narrowly ovate, green, persistent, spreading in fruit,
accrescent, acute; veins blackish green, prominent.
Corolla 8.9-10.1 mm, bell-shaped (Fig. 1 c), tinged of
very pale blue or white (Fig. 2 c, d) with darker blue
ring near the base of the tube, slightly pubescent on
outer surface (Fig. 1 c); lobes (Fig. 1 c) 2.8-4.6 × 2.3-
3.5 mm broadly angular-ovate, slightly pubescent on
the outer surface, obtuse to rounded at the apex, con-
stricted at the base; tube 6.2-6.9 mm, conical (Fig. 1 c);
annulus continuous with no clear-cut but conspicuous
membranous-leafy lobes (Fig. 1 d). Stamens (Figs. 1 c;
2 c, d) exerted, anthers deep blue, filaments deep
pink, glabrous. Style (Figs. 1 c; 2 c, d) exerted, pale
pink, somewhat setose near the base, shortly bifid.
Nutlets 2.2-3.2 × 1.3-2.1 mm, dark brown, glabrous,
assymetrical, laterally finelly tuberculated; conical
conspicuous tubercules few numbered, occasionally
two conspicuous conical tubercules on one side and
one conspicuous conical tubercule on the other side.
Type: Portugal, Madeira, Porto Santo, Pico Branco,
395 m a.s.l., 09.III.2008, J.A. Carvalho & L. Spínola
(ho lotype, MADJ 010478; isotype, MADJ 010480). 
Derivation: After the name of the island where this
species grows.
Additional material examined: See Appendix 1.
Common name: Massaroco.
Habitat and distribution: Island of Porto Santo
(Madeira Archipelago). Two known localities at 200-
450 m a.s.l. on Pico Branco and at 450 m a.s.l. on Pico
da Gandaia, next to Pico do Facho (Fig. 3 a). 
Taxonomic remarks
Our first field observations of specimens of E. porto-
sanctensis were based on plants found on Pico Branco.
89
Anales del Jardín Botánico de Madrid 67(2): 87-96, julio-diciembre 2010. ISSN: 0211-1322. doi: 10.3989/ajbm. 2239
2239_Echium:echium.qxd  02/12/2010  11:10  Página 89
These plants had a distinct morphology from the two
other Madeiran endemics. Distinct traits not found in
E. candicans and E. nervosum include the pink inflores-
cence with a white rim of unopened flowers prior to an-
thesis (Fig. 2 c), very long upper leaves and lower bracts
(Figs. 1 a, 2 d), leaves frequently obovate in shape (Fig.
1 a, b), and silvery-green to greyish-white leaf-surface
(Fig. 2 d). In opposition to the blue inflorescences with-
out a white rim of unopened flowers, much shorter up-
per leaves and basal bracts (Figs. 1 e, 2 e), elliptical
leaves (Fig. 1 e, f), and frequently pale-green leaf-sur-
face found in E. nervosum. Echium candicans shows
deep blue to violet inflorescence without a rim of un-
opened flowers (Fig. 2 f), much shorter upper leaves
and basal bracts (Fig. 1 i), elliptical to obovate leaves
J.A. Carvalho & al.
(Fig. 1 j), and green to dark green leaf-surface. Further
morphological studies revealed a final set of distin-
guishing and diagnostic characters that differentiate E.
portosanctensis from the other two Madeiran taxa con-
firming it status as a distinct species (Table 1).
Interestingly, leaf-shape of E. portosanctensis varies
from elliptical to frequently obovate (Fig. 1 a, b). This
character state was not observed by Bramwell (1972),
who reported that lamina of Echium species varies in
shape from linear to ovate. 
The structure and distribution of trichomes in E.
nervosum, E. portosanctensis and E. candicans shows
largely the same pattern observed by Bramwell (1972)
for Macaronesian species of Echium. All three Ma dei -
ran species show two out of three basic forms of tri -
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Fig. 1. Echium portosanctensis: a, inflorescence; b, rosette; c, flower; d, annulus. E. nervosum: e, inflorescence; f, rosette; g, flower;
h, annulus. E. candicans: i, inflorescence; j, rosette; k, flower; l, annulus. (Drawings by Helena Encarnação).
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chomes, namely simple hairs with small bases and
large stiff setae with pustular bases. However, our 
micromorphological observations suggest that the
Madeiran taxa had considerable variation concerning
trichome size and angle of growth resulting in three
types of indumenta: (1) spinous (Fig. 4 a, b), (2) ap-
pressed silky (Fig. 4 c), and (3) dense ascending to
erect with long trichomes with small bases (Fig. 4 d).
These type of indumenta seem to have different adap-
tative value. A feature that was already suggested by
Bramwell (1972) for the Canary Island species of the
genus. Echium portosanctensis shows an altitudinal 
intermediate position in relation to the other two Ma -
deiran species. Porto Santo endemic has appressed
silky indumentum contrasting with the spinous indu-
mentum, frequently found in the low altitude sea-cliff
species, E. nervosum, and the long erect hairs in the
high altitude forest-cliff species, E. candicans. 
Flowers have been an important source of charac-
ters for delimitation or grouping of Echium species.
The annulus, a ring of tissue at the base of the corolla,
was considered by Bramwell (1972) to be of great im-
A new species of Echium
portance in species delimitation at section level. The
usefulness of this character is clearly observed in
Madeiran taxa. Echium portosanctensis presents an-
nulus with no clear-cut but conspicuous membra-
nous-leafy lobes (Fig. 1 d) that contrasts with no clear-
cut and inconspicuous lobes in E. nervosum (Fig. 1 h)
and with the ten well defined lobes found in E. can -
dicans (Fig. 1 l). Our observations disagree with
Bramwel’s (1972) reports about the presence of ten
pronounced lobes in E. nervosum but agree in resolu-
tion and number of lobes of E. candicans.
E. portosanctensis shows a bell-shaped corolla (Fig. 1
c) in opposition to a funnel-shaped in the other two
species (Fig. 1 g, k). The base of the corolla shows a
darker blue ring which is not present in either E. candi-
cans or E. nervosum. In addition, the white stripe down
the middle of each lobe present on both E. candicans
and E. nervosum is not found in E. portosanctensis.
Echium portosanctensis has deep pink anthers and
deep blue filaments (Figs. 2 c, d), in opposition to the
pale cream or pale pink anthers and pale pink or
whitish translucid filaments of E. nervosum (Fig. 2 e)
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Fig. 2. Echium portosanctensis: a, habitat (Porto Santo: Pico Branco); b, habit; c, detail of the inflorescence, namely the white rim of
unopened flowers prior to anthesis; d, detail of the inflorescence, namely deep pink filaments, deep blue anthers, long upper leaves.
E. nervosum: e, inflorescence. E. candicans: f, inflorescence.
a b
c d e f
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Fig. 3. Distribution of studied specimens of Echium portosanctensis, E. nervosum and E. candicans using a 1 km2 U.T.M. grid: a, Por-
to Santo; b, Madeira.
a
b
  E. portosanctensis                             E. candicans                             E. nervosum
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Characters E. portosanctensis E. nervosum E. candicans
Fertile stem lower leaves Lower leaves c. 2.8 x longer Lower leaves c. 4.5 x longer Lower leaves c. 5.3 x longer 
vs. upper leaves than upper-leaves than upper-leaves than upper-leaves 
Leaf colour Pale green to silvery-green Green but very rarely pale Dark green in the adaxial face
in the adaxial face green in the adaxial face Green in the abaxial face
Greyish-white to silvery Pale green but very rarely 
in the abaxial face silvery-green in the abaxial face
Limb indumentum Densely strigose Densely strigose but with some Finely and densely hispid
to many stiff and erect hairs Hairs with or withoutSome to many close-pressed
Some to many erect hairs with expanded white baseshairs with expanded white but
expanded white but sometimessometimes translucid bases,
translucid bases, especially in especially in the adaxial face
the adaxial face
Leaf texture Smooth to touch Harsh to the touch Velvet-like to touch
Silky look
Leaf apex Acute to shortly acuminate Acute to shortly acuminate Long acuminate
Fertile stem upper 2.6-4.3 cm 0.6-2.7 cm 2.2-4.5 cm
leaves size Similar length as basal Much smaller than basal Much longer than basal
lateral cymes lateral cymes lateral cymes
Fertile stem upper leaves Narrowly ovate and rarely Narrowly triangular Narrowly triangular
and basal bracts shape narrowly triangular to narrowly ovate Somewhat lingulate
Always lingulate Somewhat subcordate Subcordate at the base
at the base
Rosette leaf shape Narrowly obovate Narrowly elliptical Elliptical to obovate
Inflorescence size Up to 23 cm Up to 23 cm Up to 47 cm
Inflorescence colour Pink Pale blue or white Deep blue to violet 
Inflorescence shape Thyrsoid Thyrsoid Spiciform
Inflorescence white Present Absent Absent
rim of unopened flowers
Corolla shape Bell-shaped with conical tube Narrowly funnel-shaped Narrowly funnel-shaped
Corolla colour White, white-bluish or tinged Pale blue with a white stripe Blue to violet, often with a 
of very pale blue with darker down the middle of each lobe, white stripe on each lobe
blue ring near the tube base or more rarely completely white
Annulus No clear-cut but conspicuous No clear-cut and Up to 10 clear-cut 
membranous-leafy lobes inconspicuous lobes conical lobes
Corolla lobes base Constricted Constricted Constricted-auriculate
Calyx colour Green Dark green Dark green
Calyx prominent black veins Present Absent Absent
Filaments colour Intense pink Pale pink or whitish translucid Pink
Anthers colour Intense blue Pale blue or pale cream Pale cream
Nutlets texture Smooth Mature seeds whitish Smooth
reticulate-papillated
Nutlets colour Dark brown Light brown Dark brown
Table 1. Diagnostic characters of Echium portosanctensis vs. E. nervosum and E. candicans.
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and the pale cream anthers and pink filaments of 
E. candicans (Fig. 2 f). The distinctive pink colour 
of the inflorescence in E. portosanctensis is given by the
override of the intense pink colour of the exerted fila-
ments in relation to the white to very pale blue colour
of the corolla. Andrada (1974) referred to a yellowish
inflorescence colour in E. portosanctensis that can be
observed in the photograph included in his publica-
tion. However, this colour type was never found in our
field studies and was not reported by Jardim & al.
(1998) either, therefore, we presume the yellowish in-
florescence to be the result of a photographic artefact. 
E. portosanctensis shows overall closer morphologi-
cal similarities to E. nervosum than to E. candicans
(Table 1), namely the densely strigose indumentum, the
thyrsoid shape of the inflorescence and its short size,
the acute to shortly acuminate leaf-apice, leaf-colour,
constriction of corolla lobes and no clear-cut annulus
lobes. 
J.A. Carvalho & al.
KEY TO MADEIRAN ECHIUM SPECIES
1.  Plant with long spreading hairs. Inflorescence spiciform.
Leaves long acuminate ............................... 1. E. candicans
Plant mostly with short appressed hairs. Inflorescence thyr-
soid. Leaves acute to shortly acuminate ............................ 2
2.  Fertile stems with lower leaves c. 4.5 times longer than upper
leaves. Leaves densely strigose but with some to many stiff
and erect hairs. Inflorescence blue or white. Anthers pale
blue. Filaments light pink or translucid ....... 2. E. nervosum
3.  Fertile stems with lower leaves c. 2.8 times longer than upper
leaves; leaves densely strigose with appressed hairs only; in-
florescence pink, anthers deep blue, filaments deep pink .....
............................................................ E. portosanctensis
Remarks on the distribution and ecology of 
E. portosanctensis, E. candicans and E. nervosum
E. portosanctensis occurs on areas influenced by sea
winds, namely on the northern steep rocky areas and
northwestern slopes of Pico Branco (Fig. 2 a), and top
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Fig. 4. Detail on upper leaf surface: a, b, variation in Echium nervosum [MADJ 10497] with short appressed and erect tricho-
mes; c, E. portosanctensis [MADJ 10479] with short appressed trichomes only; d, E. candicans [MADJ 08189] with long erect 
trichomes.
b
d
a
c
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southern slopes of Pico da Gandaia, but also on the
drier and warmer south-eastern slopes of Pico Bran-
co. This species belongs to the alliance Mayteno um-
bellatae-Oleion maderensis Capelo, J.C. Costa, Lousã,
Fon tinha, Jardim, Sequeira & Rivas-Martínez. Echium
candicans is common and grows in the upper limits of
the laurel forest and in the high altitudes heaths. It also
can be found on ravine cliffs of the high elevation
mountains in central Madeira (Fig. 3 b). This species is
characteristic of the alliance Bystropogono punctati-
Telinion maderensis Capelo, J.C. Costa, Lousã, Fon -
tinha, Jardim, Sequeira & Rivas-Martínez (Costa,
2004). Echium nervosum is common in the coastal re-
gions of Madeira, particularly in the south, growing
on sea cliffs, dry rocky slopes and along road sides, be-
tween 0 and 300 m a.s.l (Fig. 3 b). It also grows at Zim-
bralinho, a dry and small valley at the southwest
coastal region of Porto Santo island (Fig. 3 a). On the
islands of Desertas, this species is restricted to the
north of the island of Bugio (Costa-Neves, 1992). This
species is typical of the alliance Mayteno umbella-
tae-Oleion maderensis Capelo, J.C. Costa, Lousã,
Fontinha, Jardim, Sequeira & Rivas-Martínez (Costa,
2004).
Conservation status of Echium portosanctensis
This species is extremely rare with a reduced distri-
bution (Fig. 3 a), small population size, and only
known at two sites on the island of Porto Santo, i.e.
Pico Branco and Pico da Gandaia.
E. portosanctensis is classified under the IUCN red
list categories of threat (2001) as Vulnerable (VU-
D1/2) on the basis of its small population size estimat-
ed to number fewer than 1000 mature individuals but
also due to its population very restricted distribution
area (less than 4 km2) and the very reduced number of
populations (two). These criteria, according to IUCN
(2001), are sufficient to consider this species to be
prone to the effects of human activities or stochastic
events within a very short time period in an uncertain
future. Echium portosanctensis has an added risk for
extinction arising from hybridisation with a intro-
duced species of Echium, namely E. nervosum from
Madeira, and subsequent introgression events that are
capable of turning E. portosanctensis into a Critically
Endangered or even Extinct species.
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Appendix 1
Studied material
Echium candicans L.f., Suppl. pl.: 131. 1782
PORTUGAL. Madeira island: Ribeiro Frio, VII.1927, Barreto
(MADJ 878); Ribeiro Frio, VII.1927, Barreto (MADJ 879);
Madeira, São Vicente, Posto Florestal da Encumeada, 30.V.1986,
Fontinha & Baeta (MADJ 09650); Vereda Pico do Areeiro - Pico
Ruivo, 23.VI.2009, R. Jardim (MADJ 10709); Origem da Levada
da Ponta do Sol, Encumeada - Rabaças, 17.V.1988, Nóbrega
(MADJ 06529); Levada do Ribeiro Frio na Quebrada Azeda,
16.VI.1994, Nóbrega (MADJ 08199); Levada do Norte: zona do
Espigão da Ribeira Brava, 22.II.1982, Nóbrega, R. Santos, D.
Noia, Pita (MADJ 03892); Levada do Norte: zona do Espigão da
Serra de Água, 21.IV.1982, Nóbrega, R. Santos, D. Noia, Pita
(MADJ 03893); Quinta do Bom Sucesso, 16.I.1958, R. Santos
(MADJ 03890); Eira do serrado, 17.VI.1971, C. Simon (MADM
1863).
Echium nervosum Dryand. in W.T. Aiton, Hortus kew,
Ed. 2, 1: 300. 1810 
PORTUGAL. Madeira island: Praia Formosa, 24.IV.2001,
J.A. Carvalho (MADJ 10257); Ribeira do Inferno, antiga estrada
regional, junto ao túnel de água d’alto da via expresso, 30.V.2008,
J.A. Carvalho (MADJ 10470); Ribeira do Inferno, antiga estrada
regional, junto ao túnel de água d’alto da via expresso, 30.V.2008,
J.A. Carvalho (MADJ 10471); Paul do Mar, 29.II.2008, J.A. Car-
valho (MADJ 10484); Paul do Mar, 29.II.2008, J.A. Carvalho
(MADJ 10485); Paul do Mar, 29.II.2008, J.A. Carvalho (MADJ
10486); Paul do Mar, 29.II.2008, J.A. Carvalho (MADJ 10487);
Paul do Mar, 29.II.2008, J.A. Carvalho (MADJ 10489); Paul do
Mar, 29.II.2008, J.A. Carvalho (MADJ 10490); Fajã da Ovelha,
29.II.2008, J.A. Carvalho (MADJ 10491); Garajau, logo no início
da descida para a praia do Garajau, 27.III.2008, J.A. Carvalho
(MADJ 10493); Garajau, logo no início da descida para a praia do
Garajau, 27.III.2008, J.A. Carvalho (MADJ 10494); Garajau, logo
no início da descida para a praia do Garajau, 27.III.2008, J.A.
Carvalho (MADJ 10495); Garajau, logo no início da descida para
a praia do Garajau, 27.III.2008, J.A. Carvalho (MADJ 10496);
Ponta de São Lourenço, Estreito, 28.IV.2008, J.A. Carvalho
(MADJ 10503); Ponta de São Lourenço, Estreito, 28.IV.2008,
J.A. Carvalho (MADJ 10504); Ponta de São Lourenço, Estreito,
28.IV.2008, J.A. Carvalho (MADJ 10505); Ponta do Pargo, junto
ao farol, 27.III.2008, J.A. Carvalho (MADJ 10506); Ponta do Par-
go, junto ao farol, 29.IV.2008, J.A. Carvalho (MADJ 10507); Pon-
ta do Pargo, junto ao farol, 27.III.2008, J.A. Carvalho (MADJ
10508); Ponta do Pargo, junto ao farol, 27.III.2008, J.A. Carvalho
(MADJ 10509); Ponta do Pargo, junto ao farol, 27.III.2008, J.A.
Carvalho (MADJ 10510); Praia Formosa, IV.1923, Costa (MADJ
881); Ponta de São Lourenço, na encosta acima da Casa do
Sardinha, 3.III.2008, J.A. Carvalho & L. Spínola (MADJ 10497);
Ponta de São Lourenço, na encosta acima da Casa do Sardinha,
3.III.2008, J.A. Carvalho & L. Spínola (MADJ 10498); Ponta de
São Lourenço, na encosta acima da Casa do Sardinha, 3.III.2008,
J.A. Carvalho & L. Spínola (MADJ 10499); Ponta de São
Lourenço, na encosta acima da Casa do Sardinha, 3.III.2008, J.A.
Carvalho & L. Spínola (MADJ 10500); Ponta de São Lourenço,
na encosta acima da Casa do Sardinha, 3.III.2008, J.A. Carvalho
& L. Spínola (MADJ 10501); Ponta de São Lourenço, na encosta
acima da Casa do Sardinha, 3.III.2008, J.A. Carvalho & L. Spíno-
la (MADJ 10502); Ponta de São Lourenço, na encosta acima da
Casa do Sardinha, 3.III.2008, J.A. Carvalho & L. Spínola (MADJ
10511); Entre o Garajau e o Pináculo, à beira-mar, 1.VI.1991,
J.A. Carvalho & al.
Fontinha & J. Carvalho (MADJ 02727); Tabua, em rochas junto
ao mar, 7.IV.1973, A. Hansen (MADJ 03895); Ribeira da Janela,
6.V.1999, R. Jardim & J.A. Carvalho (MADJ 10697); Ribeira do
Inferno, São Vicente, 6.V.1999, R. Jardim & J.A. Carvalho
(MADJ 10698); Praia Formosa, Funchal, 27.V.1999, R. Jardim &
J.A. Carvalho (MADJ 10699); Paul do Mar, 6.V.1999, R. Jardim
& J.A. Carvalho (MADJ 10701); Porto Moniz, 26.V.1999, R.
Jardim & J.A. Carvalho (MADJ 10703); Porto Moniz, 6.V.1999,
R. Jardim & J.A. Carvalho (MADJ 10704); Ponta do Pargo,
Madeira, 6.V.1999, R. Jardim & J.A. Carvalho (MADJ 10705);
Ponta de São Lourenço, 20.V.1999, R. Jardim & J.A. Carvalho
(MADJ 10706); 02.IV.1888, Kuntze (K); Praia Formosa,
20.IV.1966, K. Lems 7478 (K); Lowe (K); 1865, G. Mandon 183
(K); Ilhéu dos Desembarcadouros, 19.V.1983, Nóbrega (MADJ
03898); São Vicente, 6.XII.1984, Nóbrega, Pita, R. Santos (MADJ
03899); Jardim do Mar, 25.IV.2001, T. Pontes & J.A. Carvalho
(MADJ 10702); Ribeira Brava, 30.IV.1924, L. A. M. Riley 34 (K);
Garajau, 1.VI.1977, Zeca e João (MADM 1859); Garajau,
1.VI.1977, Zeca e João (MADM 1861). Porto Santo island: Zim-
bralinho, 9.III.2008, J.A. Carvalho & L. Spínola (MADJ 10468);
Zimbralinho, 9.III.2008, J.A. Carvalho & L. Spínola (MADJ
10469); Pico Castelo, 1.IV.1994, S. Fontinha (MADJ 08897);
Fonte da Areia, 18.IV.2004, R. Jardim (MADJ 10707); Zimbralin-
ho, Porto Santo, 11.IV.1999, R. Jardim & J.A. Carvalho (MADJ
10700). Desertas islands: Bugio norte, 9.VI.1988, H. Costa-
Neves (MADM 1807); Bugio norte, 9.VI.1988, H. Costa-Neves
(MADM 1808).
Echium portosanctensis J.A. Carvalho, Pontes, Batista-
Marques & R. Jardim
PORTUGAL. Porto Santo island: Pico Branco, 20.III.2000,
J.A. Carvalho & R. Jardim (MADJ 10246); Pico Castelo, na berma
da estrada que desce do Pico do Facho, 10.III.2008, J.A. Carval-
ho & L. Spínola (MADJ 10472); Pico Branco, vereda a subir para
o Pico Branco, 9.III.2008, J.A. Carvalho & L. Spínola (MADJ
10475); Pico Branco, vereda a subir para o Pico Branco,
9.III.2008, J.A. Carvalho & L. Spínola (MADJ 10476); Pico Bran-
co, vereda a subir para o Pico Branco, 9.III.2008, J.A. Carvalho &
L. Spínola (MADJ 10477); Pico Branco, depois do topo do Pico
Branco vertente oeste, junto ao precipício, 9.III.2008, J.A. Carval-
ho & L. Spínola (MADJ 10478); Pico Branco, depois do topo do
Pico Branco, vertente Oeste, à entrada para o precipício, junto a
uma grande urze, 9.III.2008, J.A. Carvalho & L. Spínola (MADJ
10479); Pico Branco, depois do topo, à entrada para o precipício,
junto a uma grande urze, 9.III.2008, J.A. Carvalho & L. Spínola
(MADJ 10480); Pico da Gandaia, ao lado do Pico do Facho, 455
m; exposição W, N 33º 05.042’/ W 016º 19.277’, 10.III.2008, 
J.A. Carvalho & L. Spínola (MADJ 10481); Pico da Gandaia, ao
lado do Pico do Facho, 455 m; exposição W, N 33º 05.042’/ W
016º 19.277’, 10.III.2008, J.A. Carvalho & L. Spínola (MADJ
10482); Pico da Gandaia, ao lado do Pico do Facho, 455 m; ex-
posição W, N 33º 05.042’/ W 016º 19.277’, 10.III.2008, J.A. Car-
valho & L. Spínola (MADJ 10483); Pico Branco, 26.III.1988, F.
Fernandes & R. Jardim (MADJ 08943); Pico Branco, Barranco
das Feiteiras, 2.IV.1994, S. Fontinha (MADJ 08898); Pico Bran-
co, 28.III.2007 (MADJ 10696); Pico Branco, 9.IV.1999, R. Jar-
dim (MADJ 10708); Terra Chã, 27.V.1958, R. Santos (MADJ
05996); Estrada florestal do Pico Castelo, 12.IV.1977, R. Viei-
ra (MADJ 05995); Pico Branco, no cume, 17.IX.1960, R. Vieira
(MADJ 05997).
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